I investigated the relationship between the sun compass and the magnetic compass in zonal orientation of the equatorial sandhopper Talorchestia martensii. I carried out experiments in Kenya, in a confined environment, during the equinoctial phase, in which it is theoretically difficult to use the sun as an orienting cue because of the marked variation in the hourly azimuthal speed and zenithal distance. My results show that the sun compass and the magnetic compass coexisted but were not always used contemporaneously or, at least, did not have the same importance. At the equinox this depended in large part on the height of the sun: when the zenithal distance was <10 the magnetic compass prevailed. The relationship between the two compass mechanisms revealed in the present study overcomes the problem of the need to postulate a differential compensation for the apparent motion of the sun by equatorial sandhoppers.
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In supralittoral amphipods, the capacity for zonal recovery (i.e. the capacity to return to the belt of damp sand of the seashore) is based mainly on astronomical orienting factors, such as the sun and the moon (Pardi & Papi 1952 , 1953 Papi & Pardi 1953; Ugolini et al. 1999a, b) . During the day, sandhoppers normally hide in their temporary shelters under the damp sand of the beach. However, they will emerge on to the surface and move along the sea-land axis (Y axis) of the beach to avoid predators or the risk of submersion or death by dehydration, for example from tidal variations or changes in the sea level (Ugolini 1996) . At temperate latitudes, the sandhoppers' sun compass ensures rapid zonal recovery in an ecotonal environment, like the coastal one, characterized by various types of stress factors. The apparent variation of the sun on the horizontal plane is compensated by a chronometric mechanism, whose speed is related to the hours of daylight (Ugolini & Frittelli 1998). Theoretically, this allows the speed of compensation to be adjusted to the rate of azimuthal variation of the sun, which is dependent on the season.
As often underlined (Braemer 1960; Ercolini 1964a, b; Pardi 1967; Ugolini & Pardi 1992) , however, it is difficult to use the sun compass at the equator. (1) There are strong differences in the hourly azimuthal variation of the sun during the day: around midday, the sun appears to move more rapidly than in the morning or late afternoon (Fig. 1a, b) . These variations (2) are accentuated in the passage from the solstitial period (Fig. 1) to the equinoctial period (Fig. 1a) . (3) For an observer situated at the equator, the sun culminates for 6 months in the south, with a clockwise path, and for 6 months in the north, with an anticlockwise path, producing, at least in theory, serious problems for the operation of the sun compass. Furthermore, (4) it passes the zenith twice, thus not furnishing any azimuthal information.
In the 1960s, many experiments were carried out in the equatorial zone with the amphipod Talorchestia martensii, aimed mainly at demonstrating the use of the sun as an orienting factor (see Pardi & Ercolini 1986 for a review). During these experiments, the animals were tested in groups in a confined environment at various periods of the year. For zenithal distances of the sun between 10 and 0 , the individuals were clearly disoriented and clustered together (Ercolini 1964b) . Ercolini (1964a) suggested they also used a second, nonchronometric, compass orienting factor. This was confirmed by the results of a transequatorial experiment, in which sandhoppers from Kenya were contemporaneously tested in Kenya and in Eritrea (Pardi & Ercolini 1966) , and in experiments involving phase shifting of the internal clock (Ercolini 1964a; Pardi
